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10,000 Bee’s Tongues Measured 


One of the first large scale meas- 
urements of insects, comparable to 
the elaborate measurements made by 
anthropologists of members of the 
human race, has been undertaken by 
Dr. W. W. Alpatov of the Zoological 
Museum of Moscow, now working at 
the Institute of Biological Research 
under Prof. Raymond Pearl of the 
Johns Hopkins University. Thou- 
sands of bees from Russia and the 
United States were examined during 
the investigation, which has shed in- 
teresting light on problems of bee- 
keeping, according to a report in the 
Quarterly Review of Biology. 

The anatomical feature to which 
Dr. Alpatov devoted the most atten- 
tion in this huge survey with the 
microscope was the tongue, tool of 
supreme importance in the business 
of honey collecting. In Russia it was 
found that bees’ tongues increase in 
length as one travels south, until 
the Caucasus, the southeasternmost 

The Temple Guard 
Archa@ology 

The great stone Temple of the War- 
riors in the ruined city of Chichen 
Itza, in Yucatan, 


from the jungle so far as science can 


has been reclaimed 


accurately set the stones in place again, 
and it stands in cleancut beauty against 


the sky. The expedition from the 
Carnegie Institution of Washington, 


which spent much time and labor re- 
constructing the temple, is again at 
Chichen Itza and has sent the unusual 
photograph of one facade of the build- 
ing, shown on our cover this week. 
Six grotesque masks with curling 
noses adorn the wall, and in the center 
is a carving of the Plumed Serpent, 
favorite deity of the city. The ser- 
pent clutches a human head in its 
jaws, and surrounding are the plumes 
in a graceful design. The carvings of 
the temple were originally painted in 
brilliant color. The native boy who 
stands guard before the temple of his 
ancestors is posed with spear and club. 
No doubt, temple guards were so 
armed in the thirteenth century, when 
the Warriors’ Temple was one of the 
outstanding buildings of the city. The 
building was named because of the 
figures of eighty warriors that adorn 
the columns of the interior. Presum- 
ably, the figures are portraits of real 
statesmen and heroes of prehistoric 
America. 
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corner of European Russia, are found 
the longest-tongued bees now known 
to entomology. In the United States 
no such geographical distribution 
held good, a condition accounted for 
by the fact that all honey bees in 
this country are species introduced 
from Europe within the last two or 
three centuries. Furthermore, pro- 
gressive beekeeping has fostered in- 
terbreeding with bees from all parts 
of the country. Racial characteris- 
tics cannot be as fixed as with in- 
digenous bees bred in the same local- 
ity for hundreds of years. 

Before the war the Caucasian 
bees were the subject of special in- 
vestigation on the estates of one of 
the members of the royal family of 
Russia. The records left by the 
agronomist in charge show, said Dr. 
Alpatov, that crops of red clover, a 
plant that carries its nectar too deep 
down in the blossoms for most bees, 
were much heavier in fields where 
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there were hives of Caucasian bees 
than where they were absent. 
Another point emphasized by Dr, 
Alpatov was the difference in tongue 
length of worker bees of different 
types but of the same race. Those 
collecting pollen, for instance, had 
shorter tongues than those collecting 
nectar. Slight as the present informa- 
tion on the subject is, he added, it 
shows “a promising possibility for 
systematic investigation of the selec- 
tion and adaptation of the worker 
bees of different races to different 
plants. The preference of certain bee 
races for certain plants is the cause 
of differences in the quality of honey 
collected. It happens often that the 
color and flavor of the honey col- 
lected in the same locality by colonies 
belonging to different races differ 
greatly. This has naturally a cer- 
tain importance from the point of 
view of marketing honey.” 
1929 
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a week by week, 
the latest developments in the 
various fields of science, this magazine 
attempts also to present its articles 
in the most pleasing and readable 
typography and the most convenient 
arrangement. 

The clippability, indexing, and auto- 
matic dating of each article are unique 
features. 

This is a separable magazine. Each 
original article can be clipped or tor 
out without losing or damaging another 
important article on the other side. 
These original articles are backed by 
reprinted quotations or excerpts, short 
one-sentence items, advertisements, 
and other material not likely to be 
clipped and preserved. 

Each article is automatically i 
dexed by the key word printed im 
italics just below the heading, or at 
the end of the article when the article 
has no heading. Articles can thus be 
filed easily into any system of classi-. 
fication, whether it be Library of 
Congress, Dewey, or one of the 
reader’s own devising. 

Each article is automatically dated 
by its last line. 

All of the resources of Science 
Service, with its staff of scientific 
writers and correspondents in cen” 
ters of research throughout the 
world, are utilized in the editing of 
this magazine. 
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“Super-Universes” 


By JAMES STOKLE) 


electrons up through the 


From 


atoms they constitute, the various 


elements made 
made of these elements, the star 


up of atoms, the stars 


clusters consisting Ot Swarms ot stars, 


the “universes”, such as our own, 
that are formed ot hordes of the 
clusters, up to the “super-universes,”’ 
or galaxies of galaxies, made up of 
a number of universes, and perhaps, 
vast clouds made of 


galaxies, or 


to even more 


these galaxies ot “cos- 
mons’. 

Such, in brief, is the overwhelm- 
ing vista opened up to the scientist 
by the latest work of one of Ameri- 
ca’s most famous astronomers, Dr. 
Harlow Shapley, the director ot the 
Harvard Observatory at 
Cambridge, Mass. 

Though famous 
been so many years since he was an 
unknown graduate student at Prince- 
ton. Here he studied under Prof. 
Henry Norris Russell, who also ranks 
among the leaders in any list of 
American astronomers. Dr. Shapley, 
having obtained his degree, went to 


College 


today, it hasn't 


Mt. Wilson in 1914, and began to 
attract favorable attention in astro- 
nomical circles 

Up to 1919, perhaps the _ best 


known name in American Astronomy 
was that of E. C. Pickering. He had 


been director of the Harvard Ob- 
servatory since 1877 and had in- 
augurated countless important re- 


searches that had brought him inter- 
national fame. In 1919 he died, at 
the age of 73. Speculation was then 
in order as to who should succeed 
him. When Dr. Shapley, 35 years 
old, was appointed in 1921, many as- 
tronomers probably wondered wheth- 
er he could live up to the standards 
set by his predecessor. 

That he could, and did, has been 
splendidly shown by the work that 
has been accomplished in the seven 
years of his tenure—work that has 
probably made the Harvard Observa- 
tory even better known today than 
it was when he took charge, while 
he himself ranks in the same class 
as his teachers. 

His latest work has introduced us 
to a new order of sizes. 

Since the time of the early Greeks, 
there have been theories that all mat- 
ter was composed of smaller units 
called atoms. Somewhat over a cen- 
tury ago, the English chemist, Dal- 
ton, put the atomic theory on a sound 
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by combining 
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a number of 
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makes a ymposite maf fa 


made from an airplane, so aoes 


the astronomer combine photographs to reveal larger areas of the sky than he can 
photograph at or This composite picture, made at the Harvard Observatory, shows 
the center of ur home galacton, as determined by Dr. Shapley The numbers refer 


to galactic latitude and longitude. The 


happens to be hidden 


basis. But then it was thought that 
the atoms were solid, round balls. 


incapable of change or division 
Then the discovery of ra 
dium, and knowledge of the fact that 
its atoms are continually disintegrat 
This, as well 


came 


ing into other atoms. 
as other discoveries, showed that the 
atoms were far more complex than 
Dalton had supposed, and so there 


theories of the 


arose Structure of! 
the atom, with the electron as the 
units of which the atom is _ con- 


structed. 

For hundreds of years it has been 
known that our earth is part of a 
family of planets that revolve around 
the sun, and that the sun is a star, 
appearing different from the rest of 
the stars only because we happen to 
be close to it. Contemporaneously 
with Dalton, another English scien 
tist was making a name for himself 
This Sir William Herschel, fa- 
mous astronomer. One of the things 
for which he is remembered today is 
that he showed the shape of the sys- 
tem of stars of which our sun, and 
all the other stars that we can see, 
is part. Its shape is that of a watch, 
or a grindstone, that is, round, but 
flattened. When one looks in the 
direction of the edge of the grind- 


was 


center ts at 0° 
by a mass of dark 


; 


latitude and 327° lengitude, but 


matter 


stone, the cloud of stars seems much 
thicker. This causes the appearance 
of the Milky Way. 

However, while the shape of our 
“universe”, 
century, it 
that the 


System oO! stars, or has 
known for 


very 


been over a 


has only been recently 
size has been definitely determined 
It was a decade ago, while he was 
at Mt. Wilson, that Dr. Shapley gave 
idea of the size 
found that the 
which are, as 


astronomers a new 
of this galaxy. He 
globular star clusters, 

their name implies, spherical swarms 


| 


of stars, form an outline of the en 
tire galaxy. In them he found a 


peculiar kind of variable star, known 
as the Cepheid variable. Many stars 
change their light more or less reg 
ularly, but the peculiarity of the 
Cepheid is that it gets bright rapidly, 
than diminishes gradually. Thus it 
can always be recognized. Further 
average brightness, or 
“candlepower”, depends upon the 
speed at which the light changes 
take place. The faster the change is, 
the brighter is the star on the aver- 
age. The Pole Star, ancient friend 
of mariners, is a Cepheid variable. 
Thus, when the astronomer sees a 
Cepheid and measures the length of 
time it takes for (Turn to next page) 
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‘“Super-Universes” Located—Continued 


of the nebulae, those with rather jr- 
regular shapes, finally proved to be 
clouds of glowing gases, but there g 
were others, later recognized as hay- b 
ing a characteristic spiral, or pin- § “ 
wheel, shape, that still remained a : 
Pu ‘le. No telescopes were able to , 
break them up into stars, that ig, 
none could until 1919, when the 100 . 
inch telescope it the Mt. Wilson Ob- p 
1: 


to be dwarfed by one 


servatory, now 
twice as large, was completed With 


this great instrument Dr. Edwin 

Hubble, one of the Mi. Wilson as © 
tronomers, actually made _ photo- J 
graphs which revealed the stars of a . 
couple of the nearer spirals. Further . 
study, by Dr. Shapley, on the two P 


the 
like de : 


Magellanic clouds, apparent in 
I 


southern sky and seeming 








tached pieces of the Milky Way, “ 
showed that they too had some fea- . 
tures in common with the spirals. <A . 
fifth object, very faint, and known : 
only by a number, N. G. C. 6822, E 
was similar. All consisted of swarms : 
DR ICRA) er eee ~ shace. The Ot stars, all were shown to be at vast ‘ 
j nis a row f fy / ectric lights alon 1 ridor, the farther away distances, so vast that they are . 
smaller the in the surface brightness same. The more dis- definitely outside our galaxy In 7 
s w fainter because the area that they present to the eye is less. The lower truth, they proved to be “island uni- * 
i re ce) e¢ same lamps when the corridor is fi led with smoke or fog ihe near- SS * * Pp 
mp a the same as bef hut the more distant ones appear fainter as well VETSES . - 
the sf r galactons, showed that even the smallest However, the term “island uni- ( 

: th } ? hiness as the neare? nes Ss that there 1s ” . #5 
i } itediaien atk salt (lane verse” is subject to some criticism. ' 
“Universe” is generally, and_ cor- t 
one compiete change of its ht, he But our suburb does not stay put rectly, used to mean the entire cos- £ 
in measure its actual brightness, or It has been found within the last '0©* and to use the ee ee . 
candlepower. And then, if he meas- year or two that we are rather living designate merel} eee ee . 
ures the ightness that it seems to on a merry-go-round The galaxy rather misleading = Dr. Shapley : 
have, he knows that the difference is is rotating. Since it is made up of has suggested a new name tor these ' 
e to it tance, and so he can’ separate units, and is not all of a galaxies that dot the sky by thou- e 
asure tha The case would be sim solid piece, like the merry-go-round, sands and thousands galactons , , 


ilar to that I a Captain of a boat who 


judged his distance from land bv the 
pparent brightness of a light on the 
hor lf he knew how bright the 
ight actually was, he could estimate 
dist ce 
So Dr. Shapley was able to meas 
re the distance of the globular star 


ind this gave an idea of the 


size of the galaxy. This turned out 
to be tar greater than anyone had 
previously supposed—something more 
than 200,000 light years across A 
light year—the distance that a2 beam 
of light will travel in a year—is 
cual to about 6.000,.000.000.000 miles 
The center of the galaxy, he found, 
is in the direction of the constella- 
tion of the Archer, and about 50,000 
light years away. So, while we are 
not in the remote “sticks” of the 
galaxy, we do live in rather out-lying 


last few ) Dr 
Shapley has performed further work 
which verifies this earlier result 


suburbs In the vears 


the parts nearer the center turn fast- 
er \t our distance from the center 
it takes us three hundred mil- 
lion years to make one trip around. 
When Herschel made his observa- 
with $8-inch tel scope 


about 


tions his great 


about 150 years ago, he was able to 
do more than show the shape of the 
\nother thing that he did 
was to study the star clus- 
and the nebulae. The star clus- 
ters, and what they are, have already 
been mentioned. To small telescopes, 
some of them appeared rather hazy, 
and it was not evident that they were 
made up of swarms of single stars. 
But with Herschel’s telescope, the 
stars became apparent. So, when he 
looked at the nebulae, and saw that 
they looked much as the star clusters 
did with smaller telescopes, he con- 
cluded that they, too, were made of 
stars, and that still more powerful 
telescopic aic would resolve them. 
Herschel was partly right. Some 


calaxy. 
some of 


ters 


the smallest 
Such a name 
and deserves 
Though only 
five galactons have been studied well 
enough so far to gain a very precise 
idea of their distance, many more 
will come into view of the new 200 
inch telescope, and then our knowl- 
them will be greatly ex- 


similar to. electrons, 
known units of matter. 
useful, 


to come into wide use. 


would be very 


edge of 
tended. 

Thus the scale of objects in the 
universe has been extended from 
electrons to atoms, from atoms to the 
elements, from elements to the 
stars, from the stars to the galactons, 
and from the galactons to—what? Do 


the 


the “island universes,” the spiral ne- 
bulae, Magellanic clouds, and such 
group themselves together into any 
higher system ? 

It is to this question that Dr. 


Shapley, in some of his very latest 
work, answers, “Yes.” There are 
such things as (Turn to next page) 
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‘“Super-Universes” Located—Continued 


“universes of universes,” galaxies of 
galaxies, but as these names are cum- 
bersome he proposes that they be called 
“cosmons.”’ 


fined as a cloud of galactons. 


So a cosmon may be de- 


Nearly fifty separate cosmons have 
revealed themselves on the Harvard 
photographic plates, and the nearest 
is one in the constellations of Coma 
and Virgo, two adjacent groups that 
appear in the eastern sky in spring 
evenings. It is eleven million light 
years from us, it numbers 250 sep- 
arate galactons, and is about two 
million light years across. Each of 
the galactons in it measures from 
five to twenty thousand light years 
in diameter, far smaller than our 
own system. All of the known gal- 
actons, whether part of a larger sys- 
tem or not, are much smaller than 
our own galaxy, except the Andro- 
meda nebula. This is one of the 
two that Dr. Hubble measured, and 
it is only about a fifth as large as 
ours, or forty thousand light years 
in diameter. Furthermore our gal- 
axy is apparently much more com- 
plex than any of the galactons that 
we see in the sky. What is the reason ? 
One suggested by Dr. Shapley is that 
perhaps our galaxy was made from 
the condensation of a swarm of 
galaxies—a cosmon—into one vast 
system, unique in the sky, as far as 
we are aware at present. So perhaps 
that may be some small consolation 
for the dwellers on this insignificant 
earth, to know that our whole galaxy 
is the finest and best in the sky! 

There is still another point about 
Dr. Shapley’s latest researches which 


has an important bearing on the 
problem. All these measurements 


and estimates of distance assume that 
there is nothing between the things 
we are looking at and ourselves. But 
it is known that there are free elec- 
trons, dark clouds, and all sorts of 
things scattered around the sky that 
might get between us and act as a 
tog. A street lamp may appear 
faint because it is far away. Or 
again there may be a dense fog, and 
a lamp across the street may appear 
as faint as one three blocks away on 
a clear night. How can we tell 
whether space is clear, or -full of 
fog? 
This is the way he did it. 


Imagine a long corridor. Along 


the ceiling is a row of electric lights, 
Spaced, let us say, at ten foot inter- 
vals. The nearer ones look large and 


bright. 


Those farther away are 











ie le + _COSMONS 
> »ee GROUPED INTO 
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ae. SYSTEMS ?. 














GIANT 


LARGE 
looking at the entire universe would find 


AN INFINITELY 


it made up of clusters of luminous ob- 


jects—cosmons. If he looked at a cos- 
mon through a magnifying glass, he would 
discover it to consist of galactons, “island 


universes.’ Applying his magnifying glass 
to a galacton, he would see a vast number 
of individual stars, and a more powerful 
glass applied to a part of a galacton would 
reveal the stars grouped into local clusters. 
And, finally, a look at a local star cluster 
through a glass magnifying a million mil- 
‘ion times, would show many “little” 
some of them surrounded by a retinue of 
planets like the earth 


SUNS, 


smaller and fainter. Those at the 
end of the corridor are barely seen 
as points of light, quite faint. Now 
measure their apparent size and ap- 
parent brigthness, and make a curve 


representing this relationship. It 
will be found that the size and 


brightness fall off at the same rate 

3ut suppose the corridor is filled 
with smoke. The nearest lamp looks 
nearly as bright as it did before. 
Farther away, the smaller the lamps 
appear just as they did before. How- 
ever, the brightness of the lamps 
now falls off much more rapidly than 
their apparent size, because the far- 
ther away they are, the more smoke 
their light has to pass through, and 
the more light is absorbed. The ap- 
parent size of the lamps is unaffected 
by the smoke. 

Dr. Shapley and his associates have 
measured the apparent size of the 
galactons in relation to their bright- 
ness. Of course, they are not all 
exactly the same size, but in taking 
a large number of them, individual 
variations will be ironed out, be- 
cause some will be larger than the 
average, and some smaller. He has 
found that their brightness falls off 
just as rapidly as their size, but no 
more so, and thus proves that the 


space of the filled 
with some sort of cosmic smoke, The 


distances of objects far and near are 


universe is not 


entirely reliable. 

Though it will be at least several 
years before the new 200 inch tele- 
scope in southern California is com- 
pleted, already astronomers are be 
ginning to think what they will be 
able to accomplish with it, and how 
far they will be able to Dr. 
Shapley’s new researches remove one 
objection that might have been of- 
fered a few years y people 
who thought that space might be 
loggy. 

In fact, it has been suggested that 
with the new instrument astronomers 
will actually be able to see an ap- 
preciable fraction of all space! 

It used to be thought that space 
was infinite—that if one started 
travelling in any direction, and kept 


see. 


ago, by 


on going forever, he would neither 
come to an end of space, nor re- 
trace any of his former journey. 


Einstein, with his theory of relativ- 


ity, has changed this view. Those 
who support his theory now hold 
that space is finite, but unbounded, 


which isn’t quite as contradictory as 
it seems. 

Imagine an ant 
can start in any direction and keep 
on going without ever coming to a 
boundary, but after it has made one 
circuit of the globe, it will be back 
where it started. Similarly, say the 
relativists, the universe is curved, in 
higher which we 

comprehend. If we travel 
long enough, we will find ourselves 
back where we started from, or if 
we had a powerful enough search- 
light, the beam of light would final- 
ly return and shine on our backs. 
Perhaps it would be better to say 
that it would shine on the backs of 
our remote descendants, for, in spite 
of the enormous speed of light, tt 
would take about 520,000,000,000 
years to return to its starting point! 

In other words, the circumference 


on a globe. It 


some dimension 


cannot 


of this curved space in which we 
live is somewhat over half a mil- 
lion million light years, and, if we 
can see that far, we can see all the 
way around. If a telescope will reach 
half as far, it will see all there is 
to be seen in the universe—assum- 


ing, of course, the validity of Ein- 
stein’s ideas. 

How near are we to accomplishing 
this? 

Dr. Hubble, who penetrated deep- 
er into space with (7 urn to next page) 
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“Super-Universes” Located—Continued 


the 100-inch telescope than did anyone 
before him, estimated that he could 
photograph galactons (only then he 
called them spiral nebulae) as far 
away as 140 million light years. With 
the 200-inch it will probably be pos- 
sible to see for 500 million, or half a 
billion, light years. 

Just what portion of the entire 
universe a sphere of half a_ billion 
light years will represent may be 
illustrated by radio reception on the 
earth. The circumference of the 
earth is about 25,000 miles. This 
will represent the entire universe. 
Scattered around the surface of our 
terrestrial globe are thousands of 
radio stations, just as the galactons 
are scattered around through space. 
If we have a set capable of hearing 
a station 12,500 miles distant, we 
can hear them in all places. But 
suppose that we have a set that will 
only bring in stations seven miles 
away—about as far as one can see 
on a level plain. That represents 
the 100 inch telescope, the best that 
the astronomical radio sets, called 
telescopes, that detect the tiny radio 
waves called light, can do at pres- 


ent. Now suppose that we are pre- 
sented with a set that will tune in a 
station 25 miles away. Then we 


have the equivalent of a two hun- 
dred inch telescope. 

Hearing stations 25 miles away as 
compared with a possible 12,500 miles 
seems pretty small, but at least it 
is an appreciable, though minute por- 
tion of the whole earth. So will the 
ability to see for half a billion light 
years enable us to see an appreciable 
portion of all of the universe. And 
just as radio research has brought 
all parts of the earth together, so 
will astronomers of the future be 
able to see farther and farther, until 
finally the entire universe is within 
hailing distance. 
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Recent examination of Chicago 
school children showed that 96 per 
cent. of the children had from one 
to fourteen bad teeth. 


Knights of the Middle Ages were 
not always big fellows, judging 
by the size of some specimens of 
armor in museums. 


A young Frenchman has given 117 
pints of his blood in 264 blood trans- 
fusion operations. 





* 








HE following table of the dimensions of the universe, from the 

electron to the entire universe itself, was prepared by Dr. J. S. 

Plaskett, director of the Dominion Astrophysical Observatory 
at Victoria, B. C. Each figure represents a dimension 100 times larger 
than the one preceding it. On the right is a column of objects that 
come within the order of size of the figure given. 


.000 000 000 000 06 inch Electron 
.000 000 000 006 inch 


.000 000 000 6 inch | : A 

000 000 06 inch 3 com 

000 006 inch Soap bubble thickness 
.000 6 inch ' Tissue paper 

.06 inch 

6.3 inches Ordinary brick 

.01 mile (633.6 inches) Width of house 

1 mile 

100 miles ; New York to Philadelphia 
10,000 miles Diameter of earth 
1,000,000 miles 40 times around the earth 
100,000,000 miles Distance earth to sun 
10,000,000,000 miles Diameter of solar system 


1,000,000,000,000 miles 
17 light years, 


(100,000,000,000,000 miles) Distance of nearer stars 

1700 light years Diameter of local cluster 

170,000 light years Diameter of galaxy 

17,000,000 light years. Distance of nearer galactons or 
diameter of cosmon 

1,700,000,000 light years Six times range of 100-inch tele- 
scope 

170,000,000,000 light years Diameter of Einsteinian Universe 








to 
Teach Science 


The past few years have 
witnessed a wonderful trans- 
formation in the Laboratory 
Equipment of the Schools 
and Colleges of America. 

Hundreds of new _ schools 
have been built—and in most of them—as well as in hundreds of old schools— 
Kewaunee Laboratory Furniture has been installed. 


There Is No Substitute For Experience 


The manufacture of Science Furniture, Vocational Furniture, Mechanical, 
Art and Drawing Tables, and Library Furniture is our special line. Our plant 
is especially equipped for this line of manufacturing. Our engineering, plan- 
ning, and educational research departments offer our complete service to architects, 
school boards and school representatives, without charge. 

We are anxious to send full information about good Laboratory Furniture 
to any Science instructor. Just ask for a copy of the Kewaunee Book. Ad- 
dress all inquiries to the home office at Kewaunee. 


See Our Exhibit at Twelfth Exposition Chemical Industries, Grand Central Palace, 
Week of May 6th, New York City 


LABORATORY FURNITURE Ye. Ce. 


Cc. G. CAMPBELL, Pres. and Gen. Mor. 
206 Lincoln St.. KEWAUNEE, WIS. 
CHICAGO OFFICE: OFFICES IN PRINCIPAL CITIES NEW YORK OFFICE: 
14 E. Jackson Blvd. 70 Fifth Ave. 
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The original manuscript of “Zur 
einheitlichen Feld-Theorie” in which 
Profesor Albert Einstein recently 
gave to the world his newest theory, 
combining the laws of mechanics 
and the laws of electricity into one 
law and submitting a complicated 
mathematical proof of his theory, is 
now in the possession of Wesleyan 
University, Middletown, Connecti- 
cut, where it will be permanently 
kept and cared for in the Olin Li- 
brary. 

Dr. James L. McConaughy, Presi- 
dent of Wesleyan University, told 
the story of the acquisition of the 
manuscript which he exhibited. 

The document is in the strictest 
sense of the word a manuscript. 
It consists of eight pages of close- 
knit lines, all Professor Einstein’s 
handwriting, together with mathe- 
matical calculating and _interlinea- 
tions and all the customary features 
of a scholar’s handwritten work. 

Mathematicians will be interested 
in some portions of the manuscript 
which Professor Einstein crossed out. 

The manuscript “Zur einheitlich- 
en Feld-Theorie” was autographed 
by Professor Einstein at the bottom 
of the seventh page. The eighth 
page contains expressions of thanks 
io Professor Einstein’s co-workers. 
Professor Einstein supplied his signa- 
ture after arrangements had been made 
for the acquisition of the manuscript 
and he signed the seventh page be- 
cause the scientific part of his manu- 
script ends there. These seven pages 
contain the results of six years of 
Professor Einstein’s deepest thought. 

It is said that Professor Einstein 
believes that it will be years before 
the world of science will be able to 
grasp fully all the details and im- 
plications of his theory and check 
up on his calculations. 

The story of how Wesleyan Uni- 
versity, at Middletown, came _ into 
ownership of the manuscript of “Zur 
einheitlichen Feld-Theorie” has 
many elements of human_ interest 
as Dr. McConaughy narrated it. 
The manuscript was obtained by 
Mr. George W. Davison, President 
of Central Union Trust Company 
of New York and Mr. Albert W. 
Johnston, financier, 111 Broadway, 
New York City. Mr. Davison is 
president of the Board of Trustees 
of Wesleyan University and Mr. 
Johnston has for years been an ac- 
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PAGE OF THE EINSTEIN 


tive Trustee of Wesleyan and is now 
Chairman of the Trustees’ Commit- 
tee on Buildings and Grounds, under 
whose direction and supervision the 
many buildings which have gone up 
on the Wesleyan Campus in recent 
years were erected. They have been 
friends since college days at Wes- 
leyan; they are joint donors of the 
manuscript to Wesleyan. 

Immediately after the publication 
of the new theory which Professor 
Einstein had promulgated, Mr. Davi- 
son instructed his Company’s rep- 
resentative in Berlin to enter into 
negotiations with Professor Einstein 
to discover if the manuscript could 
be acquired. These negotiations 
were carried on with Mrs. Einstein, 
who surrounds Professor Einstein’s 
life with the greatest protection. 
Professor Einstein has been in poor 
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VANUSCRIPT now in 
Wesleyan 


the Library of Connecticut 


University 


health for a long time and his friends 
know that it has made him very 
happy to be able to complete the de- 
velopment and statement of his new 
theory in spite of the condition of 
his health and the strain of the ar- 
duous mental toil which the work 
has involved. The astonishing fea- 
ture of the story of the way in which 
Professor Einstein’s manuscript came 
to make its journey to the United 
States is the ease with which its 
acquisition was accomplished. 
Professor Einstein is an ardent 
Zionist and the manuscript of his 
relativity theory was sent to the 
Zionist University in Jerusalem. The 
manuscripts of Professor Einstein’s 
works between the publication of his 
relativity theory and the publica- 
tion of “Zur einheitlichen  Feld- 
Theorie” were (Turn to next page) 
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ines 
HE parasitologist demands a micro 


scope which can be used for pro Microscope 


longed observation without eye- 
strain. The FFSEA_ Binocular 
Microscope not only relieves eyestrain but the interpupillary 
and eyepiece tube adjustments enable the user to set it to meet 


his optical requirements. 


A refined optical system, patented side fine adjustment, long- 
range rack and pinion substage, simplified mechanical stage 
and an Abbe Condenser with provision for dark-field element 


all contribute toward satisfying the parasitologist’s demands. 


Literature describing this microscope will gladly be sent to 


you at your request, 


Bausch & Lomb Optical Co. 


697 ST. PAUL STREET, ROCHESTER, N. Y. 






















Einstein MS.—Continued 
purchased by Baron Rothschild of 
london, who presented them to the 
Einstein Institute in Berlin. When Mr 
Davison’s negotiations for the new 
manuscript were opened no other ap- 
proach had been made to Professor 
Einstein with a view to its purchase, 
and through Mrs. Einstein ready as- 
sent was given by Professor Einstein 
to the sale of the manuscript to Mr. 
Davison, whose representative ex- 
plained that it would be permanently 
entrusted to the custody of an Ameri- 
can university. The only interest which 
Professor Einstein had in the finan- 
cial aspects of the transaction was 
that its sale should realize sufficient 
money to enable him and his wife 
to carry on the welfare work amonz 
university students in which both 
of them have long been much in- 
terested. The price which Professor 
and Mrs. Einstein regarded as satis- 
factory had no relation to the price- 
lessness with which in time the mai- 
uscript itself will assuredly come to 
be held. It is understood that Con- 
necticut Wesleyan will have the only 
original Einstein manuscript in this 
country. 

In speaking about the manuscript, 
Dr. MecConaughy said: ‘Wesleyan 
University feels itself honored to be 
entrusted with this extraordinary 
document. I use the word entrusted 
advisedly because Wesleyan will al- 
ways consider that as custodian of 
this precious manuscript it has a 
trusteeship of it in the interests of 
the whole world of scientific thought. 
It is probable that photostat copies 
of this manuscript will be made 
available by Wesleyan for every 
university and college which desires 
to possess such a copy. The manu- 
script itself will be most zealously 
safeguarded.” 
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Do You Know That 











Alaska has a herd of galyaks, which 
are hybrids of galloway cattle and the 
Tibetian yak. 

The Leviathan recently set a new 
speed record for ocean liners by go 
ing 27.8 knots an hour which is 364 
land miles. 


An experiment on the improvement 
of illegible handwriting among school 
children showed that drill work on 
specific defects was more effective 
than general drill on penmanship. 
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Planes Make Pastures 


Aviation 

Airplanes are making the desert 
blossom, if not exactly as the rose, at 
least as first-class pasture land, in 
large areas of cutover timber land 
in the Pacific Northwest. They have 
added to their already long list of 
accomplishments the role of broad- 
cast sowers of grass seed, and the 
first experiments have shown them 
to be much more successful and rapid 
than hand workers, as well as more 
economical. 

Timber companies in the North- 
west have found the problem of the 
large areas of stripped lands on their 
hands left after logging operations 
a serious one. The most economical 
use appears to be to burn the “slash” 
and then sow them in grass and use 
them as sheep or cattle pasture. But 
the land is for the most part very 
broken and rough, and men on foot 
have a hard time seeding it. This 
method proved to be so slow and ex- 
pensive that it has been employed 
only where conditions were ideal. 

One corporation hired a plane and 
pilot from a commercial flying com- 
pany. It had a special hopper built 
for releasing the grass seed, which 
was spread out in a wide stream by 
the propeller blast. Flying fairly 
low across the newly burned-over 
land, the plane sowed the grass seed 
into the loose ashes, which served as 
a receptive and well fertilized seed 
bed. 

One plane was able to sow from 
150 to 200 acres of rough land a 
day. The best that a man on foot 
can do over similar terrain is five to 
eight acres a day. Even counting 
the high cost of plane hire or owner- 
ship, the flying method of sowing is 
by far the cheaper, averaging 40 to 
60 cents an acre, as against a cost 
for hand sowing of 75 cents to $1.25 
per acre. Moreover, plane sowing 
requires only six or eight pounds 
of seed per acre, while the hand 
method uses ten or twelve. Since 
grass seed costs from 30 to 35 cents 
a pound wholesale, this item is not 
inconsiderable. 

The work of sowing over broken 
ground is not without its dangers. 
The planes have to fly fairly close to 
the ground, and the broken surface and 
frequent deep side ravines cause all 
sorts of treacherous air currents. The 
aviator has to be constantly on the 
alert, for a forced landing would al- 
most certainly mean a crash. How- 
ever, all the work to date has been 
accomplished without accident. 
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Fire Enemy of Oil Produétion 


Engineering 


Many of the devices used in mod- 
ern warfare are now employed in 
\merican oil fields to fight that dead- 
liest of enemies, fires. Earthworks 
are thrown up, trenches dug, barri- 
cades erected, sappers put to work 
tunneling, airplane propellers used to 
divert the intense heat from the 
workers and gas masks and protec- 
tive clothing quickly brought into 
use. It is expensive, but less costly 
than to let thousands of barrels of 
oil and millions of cubic feet of gas 
burn to waste and endanger sur- 
rounding property. 

Every precaution is taken to pre- 
vent oil field fires. Smoking is pro- 
hibited ; flame is kept from the vicin- 
ity of the wells; but there is an ever- 
present danger of fire from static 
electricity caused by the friction of 
tools and cables, from light- 
ning, carelessness and from other 
sources. Ordinary fire preventing 
and fighting methods are not sufh 


Greeks Wore Silk 
Archaology 

Were the clinging sculptored dra- 
peries of the Parthenon Fates made 
of silk? Were the diaphanous and 
alluring feminine garments described 
in Aristophanes’ comedies of the 
same sheer silkiness that 
diatribes from the pulpits of today? 
Though silk is not supposed to have 
been known to the Greeks until the 
fifth century A. D., Gisela M. A. 
Richter, of the Metropolitan Museum 
of Art, is inclined to think that the 
much-suppressed females of classic 
Greece knew silk and its beautify- 
transparencies 


steel 


arouses 


ing advantages and 
long before. 

Linen and wool were the common 
fabrics worn on that luminous penin- 
sula but classical literature contains 
many references to thin, highly ex- 
pensive garments called Amorgian 
tunics, Miss Richter declared recent- 
ly in a report to the Archzological 
Institute of America. They are 
thought to have been made of espe- 
cially fine linen from the island of 
Amorgos, a rocky bit of land in the 
Aegean with, however, only a few 
tiny valleys fertile enough for the cul- 
tivation of flax; hardly enough, ac- 
cording to Miss Richter, to support 
an important industry of even a high 
priced article. 

Supporting her theory by research 
among ancient Greek and _ Latin 
writers she has established an hy- 
pothesis that the (Turn to next page) 


cient. Water has no effect on burn 
ing oil and gas, especially when the 
flames rise high in the air like a 
gigantic blow torch and radiate heat 
so intense that a camera lens cracks 
even when photographers endeavor 
to take a picture of the spectacle 
from vantage ground a hundred or 
more feet away. 

Two gushers which were ignited 
in the Santa Fe Springs oil feld, 
one of the most prolific in the world. 
with such heat that more 
week before men 
asbestos and constantly 


burned 
than a 
garbed in 
sprinkled with water could clear the 
ground within working distance of 
the flames. More than a month went 
by before the flow of oil and gas 
could be shut off and the blaze thus 
starved. 

The flames quickly 
wreckage the steel derricks 
them and burned to charcoal nearby 
wood structures. (/urn to next page ) 


passed 


melted to 
above 


Hearing Helps in Maze 
Phychology 

Soundproof material 
floor of a maze has revealed to in- 
vestigators, after many years of ex 
periments, a secret by which rats 
successfully learned the only correct 
route through the long series of com- 
plicated passages of a maze to the 
single exit. 

Dr. John F. Shepard, professor of 
psychology at the University of 
Michigan, read a paper before the 
Michigan Academy of Science, Arts 
and Letters, stating that rats which 
had previously learned the maze per- 
fectly seemed utterly lost when the 
sound of their pattering feet on the 
floor of the maze was stilled by 
soundproof layers. 

Lengthy experiments indicated that 
the rats were not finding their way 
out of the maze by their senses of 
sight, smell, muscular feeling, or touch, 
Finally, it was discovered that chang- 
ing the position of the squares of 
asphaltic linoleum which covered the 
floor of the maze caused the animals 
to be less certain of the direction to 
take in finding their way. Sound 
proof floors were installed, and these 
prevented the rats from learning the 
route. 

Experiments now in progress will de- 
termine whether the rats depend solely 
on their sense of hearing for guiding 
themselves out of a maze. Since rats are 
widely used by psychologists in study- 
ing such processes (7 urn to next page) 
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Conquering Oil 





Others were razed to prevent the 
spread of the fire. Forty strings of tools 
and their crews were forced to suspend 
work in the danger zone, while more 
than a hundred men turned their at- 
tention from production of oil to fire 
fighting. 

A double offensive against the fire 
was begun. An earth barricade 
topped by a metal shield was built 
some distance from the flame and 
two airplane motors equipped with 
propellers started in front of it to 
divert the heat so that workmen 
might dig a 210 foot tunnel to reach 
the well casing 50 feet below the 
surface. Working night and day, 
they excavated and shored the tun- 
nel, then dug a chamber about the 
well casing preparatory to tapping it 
and leading the oil and gas into 
pipes they laid as they tunnelled. 

Meanwhile, on the surface, men 
garbed in asbestos kept wet by fire- 


Hearing Helps—Cont’d 
as learning and memory, a thorough 
understanding of animal reactions is 
particularly useful to laboratory 
workers. 


Ncwnee 
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SIMPLIFIED SOIL TESTING 





Improved 


LaMOTTE SOIL TESKIT 


An ideal outfit for the amateur gardener 
er farmer for determining the acidity or 
alkalinity of soils. By a simple test, which 
consists only in adding indicator solution 
te « sample of the soil, comparing the 
color obtained with a color chart and re- 
ferring to the LaMotte Soil Handbook, one 
ean tell for what plants the soil is suited 
er what treatment is necessary for chang- 
ing the reaction to suit the plants one 
wishes to grow. The rhododendron, arzalea. 
lima bean, pine, ete., require an acid soil, 
while the rose, alfalfa, asparagus, moun- 
tain ash, ete., require a neutral soil. No 
plant will develop properly unless the soil 
has the proper reaction. 


Price, $2.00, postpaid in U. S. A. 


LaMotte Chemical Products Co. 
416 Light St.. Baltimore, Md., U. S. A. 














Fires—C ontinued 


hose and fanned by the airstream 
of the propellers, crept to the foot 
of the blaze and repeatedly attempted 
to install a “Christmas tree’, or pipe 
and valve mechanism which would 
enable them to shut off the flow of 
fuel. They faced sudden death from 
flame or explosion every minute they 
were at work, especially when the 
time came to operate the shut-off 
valves and the danger was enhanced 
by the fact that the fire, rather than 
submit to extinction by starvation of 
its oil and gas fuel supply or of the 
supporting oxygen, might blow back 
or shoot out through the joints. Suc- 
cess finally attended their efforts, 
however, and they extinguished the 
blaze just before their fellow-workers 
had completed connections far under- 
ground. Man thus has learned to con- 
quer an inferno, but the cost in life, 
time and money is great. 
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Greeks in Silk—Cont’d 


havoc-creating Amorgian tunics were 
made of wild silk introduced from the 
East, where it was known from the 
earliest times. The name Amorgian 
(a specific word ‘for silk appears in 
Greek only after the Roman era) she 
accounts for by the fact that the island 
was a convenient station on the trade 
route from the East via the Persian 
Gulf, Babylon and Tyre. It is the next 
door neighbor of the island of Cos, 
which by the time of Aristotle was 
considered the home of Greek silk 
manufacture, so what was more nat- 
ural, Miss Richter concludes, “than 
to call these silk garments Amorgian, 
just as later the Roman called them 
‘Coae vestes’. To call a material 
after a place from which it is supplied 
is, of course, a well known practice.” 

The Greeks may also, she added, 
have learned about silk from their 
near neighbors and frequent enemies, 
the Persians, who are known to have 
been addicted to luxurious silken 
apparel as early as the fifth century 
B. C. 
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Recently perfected apparatus en- 
ables doctors to make a continuous 
record of the effects of exercise or 
medicine or disease on a _patient’s 
heart. 


A German report states that sui- 
cide among women of Prussia has 
increased 157 per cent., whereas male 
suicides have increased only 29 per 


cent. 
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BINDER COVERS 


FOR 
ScIENCE News-LeTTer 


Many subscribers have expressed 
a desire for a convenient binder in 
which to file their copies of the 
Science News-Letter. We there- 
fore have prepared an attractive 
and durable loose-leaf binder-cover 
of gray leather-like stock, printed 
in dark green and complete with 
fasteners. Each binder-cover will 
hold one volume (six months or 26 
issues). 

To facilitate punching the issues 
of the Science News-Letter to fit 
this binder-cover, a pattern show- 
ing where holes should be placed 
appears each week on the back 
cover page. 


Te obtain a binder-cover, send 
2@ cents in stamps (make them 2s, 
please), together with your name 
and address (please print) to 


SCIENCE SERVICE 
Zist and B Sts. 
Washington, D. C. 
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“First Robin” Usually Winter Boarder 


Ornithology 


The robin, so generally considered 
the harbinger of spring by folk in 
the northern states, really does not 
mind zero weather at all as long as 
he is well fed. The “first robin” re- 
ported early in the spring, really 
may be a bird that never was more 
than a dozen miles away during the 
coldest of the cold waves. 

Norman A. Wood, veteran curator 
of birds at the University of Michi- 
gan museum, has records dating back 
to 1880, in which there is entry after 
entry of red-breasts being seen on 
New Year’s day, within 20 miles of 
the University, and with the ther- 
mometer down around the zero mark. 
The availability of food, not the 
rigors of low temperature, largely 
determine the extent of the southern 


Squirrels Swim Mississipp1 
Zoology 

The old cowboy boast, “I’ve swum 
the Mississippi and I’ve clumb the 
Great Divide” is made good by such 
small animals as squirrels, according 
to Superintendent W. T. Cox, of the 
Upper Mississippi Refuge. 

Many animals swim the Missis- 
sippi River from bank to bank, un- 
doubtedly doing it of their own free 
will. Gray squirrels, fox squirrels, 
and red or pine squirrels are among 
the animals most frequently found 
boldly essaying to cross from the 
Wisconsin or Illinois bank to the dis- 
tant Minnesota or lowa shore. 

Hundreds of the squirrels are seen 
struggling through the swift, muddy 
current. For the first few hundred 
yards after taking to the water these 
animals keep their bushy tails stick- 
ing straight up as if to keep them 
dry. Later, as the animals become 
wearied, their tails dragging in the 
water make progress slow and steer- 
ing difficult. 

An interesting feature of the 
squirrel migration is that the animals 
in nearly every case seem to have a 
destination in view. When allowed 
to crawl up an oar into a boat, as 
they are perfectly willing to do, they 
will ride along if the boat is going 
in a direction that suits them, but 
if not, they will soon jump out and 
resume swimming. Woodchucks, rac- 
coons, skunks, and other animals not 
Ordinarily seen in the water occa- 
sionally strike out boldly and swim 
the Mississippi. 
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migration of robins, he explains. 

His records indicate that a flock 
of several hundred robins wintered 
in the vicinity of one of southern 
Michigan’s small lakes during 1912, 
with temperatures of from 14 to 20 
below zero being recorded for Jan- 
uary and February. The following 
New Year’s day, 40 were counted in 
one flock. Unpicked berry patches 
nearby provided food. 

Such patches, or apple orchards 
in which the fruit has been left to 
rot on the tree limbs in the fall, sup- 
ply the birds well until March brings 
a thaw, he said. Insectivorous birds, 
on the other hand, cannot sustain 
themselves when ice and snow cover 
the ground and therefore invariably 
fly south, or perish. 
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“ 
Stone Age Grasshopper 
Archeology 

One of the oldest representations 
of an insect in art has come to light 
in the archzxologically famous cave 
of the Three Brothers in the com- 
mune of Montesquieu-Avantes. It is 
a grasshopper crudely carved out of 
a bit of ancient bison bone now in 
the possession of Comte Begouen, 
father of the three youths who first 
discovered the cave of prehistoric 
wonders, and for whom it is named. 

It is the first time that an insect of 
this type has been found in the art 
of the Old Stone Age, according to 
Comte Begouen, and presents a con- 
siderable puzzle to archzologists to 
explain, since such insects were rare 
in the cold climate that prevailed in 
France in the Magdalenian epoch 
when the carving was probably made. 


Science News-Letter, April 13, 1929 


Fossil Pearls Found 


Paleontology 
Ten pearl-like fossils found by 
geologists of the University of Cali- 
fornia in rocks laid down about 25,- 
000,000 years ago have proved under 
test to be real pearls, conforming in 
structure with the modern variety, 
and having as their source molluscs 
related to the present pearl oyster. 
The pearls were uncovered while 
the University men were searching 
for fossils of the Cretaceous period 
near Redding, Calif. In spite of their 
25,000,000 year burial from the time 
when dinosaurs were making their 
last stand on earth, the pearls still 
maintain a little of their luster. 
Science News-Letter, April 18, 1929 
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Earliest Flowers 

This is the season of catkin-blos- 
soming trees. There are still a few 
pussy-willows to be found, the birches 
are trailing their long, caterpillar- 
like flower-clusters, and the first real- 
ly warm day brings a shower of “red 
neckties” from all the gentry of the 
cottonwood groves. 

Botanists reckon trees that bear 
their flowers in long, pendulous clus- 
ters after this fashion as the primi- 
tives of the woody plant world. A 
catkin is about the simplest assem- 
blage of flowers that one can well 
imagine. There are no bright petals, 
no green sepals; only the bare neces- 
sities of pollen-producing or seed- 
bearing structures, strung irregularly 
or in a spiral along the central stem 
or axis. 

Some of the catkin-bearing trees 
have only male, or pollen-producing, 
flowers on one individual; and only 
female, or pistillate flowers, that 
eventually bring forth the seed, on 
another. This is the case with the 
willows and poplars, and explains 
why some cottonwoods do not “shed 
cotton”, but instead litter up the lawn 
and walks with “red neckties” or 
“caterpillars”. In other species, like 
the birches, male and female catkins 
are borne on the same tree, but only 
the male flower-clusters are conspicu- 
ously trailing objects. The female 
catkins show up very little in the 
spring, and have their innings later 
on, when the seeds are ripe. Then 
they shed their hard little green 
scales in showers like a kind of sum- 
mer snow. 

The catkin-bearers, though primi- 
tive, are none the less important 
members of the tree world, for they 
include, among others, walnuts, oaks, 
beeches, willows, birches, chestnuts, 
ironwoods and hazel bushes. 

Hepatica 


In the warmer spots among the still 
naked bushes (Turn to next page) 
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there may be found shining pure white 
flakes of bloom, one of the earliest of 
spring flowers. Hepatica does not al 
ways wait for all of winter’s snow to 
melt. Spring may be in full glow in a 
sunny spot, while a few feet away 
a remnant of the earth’s discarded 
snow blanket may lie forgotten and 
neglected. 

The hepatica, indeed, is a hardy 
little plant in any case, for its last 
vear’s leaves endure through the win- 
ter, and the new spring’s crop of 
foliage does not develop until after 
the blossoms are gone. 

The name “hepatica” dates back 
to the peculiar practice in ancient 
medicine of treating diseases with 
plants that bore real or fancied re- 
semblances to the afflicted organs. 
The three-parted leaves of the hepa- 
tica looked to the old Greek and 
Roman physicians like little three- 
lobed livers; so the plant received its 
name, which is from the Greek word 
meaning “liver” \ second English 
name by which the plant is known 
is a straight translation of its more 
usual half-Greek one: “liver-leaf”’. 
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Che Eternal Present 
Philosophy 

Maurice MaAgerertinck in The 
Life of Space, translated by Bernard 
Miall (Dodd, Mead): 

We cannot imagine time save with 
reference to ourselves; and this is, 
indeed, the proof that it does not 
exist in itself; that it is always relative 
to the person who has the notion of 
time; that there is no absolute past or 
future, but everywhere and always an 
eternal present. In reality, it is not 
the events that approach or recede; 
it is we who pass them by. An inci- 
dent does not approach us; it does not 
move; it has never moved; it lies 
hidden in the today which has neither 
beginning nor end; it is we who go 
towards it. 

It is thus that we cast a furtive 
glance into a world of four dimen- 
sions, in which before, after and now 
are superimposed, piled upon one an- 
other like photographic films and co- 
existing from all eternity. 
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| ice’s Radio Talk 
on Science Service’s Radio Talks 
Every week a radio talk on science, prepared by Science 
Service, is given from each of the stations listed below at the 
times mentioned. Times are in standard time of the locality. 


KFMX 
KGBU 
KGU 
KGW 
KOAC 
KUOA 
WCAD 
WCAJ 
WDAE 
WEAO 
WGR 


WHAS 


WHAZ 
WHBY 
WHO 

WMAL 
WMAQ 


WSM 


WWVA 


NORTHFIELD, MINN.; Carleton College; 1250 kc., 1000 
watts. Monday, 11:00 to 11:15 a. m, 

KETCHIKAN, ALASKA; Alaska Radio and Service Co.; 
900 kc., 500 watts. Wednesday or Friday, 7:00 to 7:15 p.m. 
HONOLULU, T. H.; The Honolulu Advertiser; 940 kc., 
500 watts. Irregular times. 

PORTLAND, OREGON; The Portland Oregonian; 610 kc., 
1000 watts. Sunday, 5:00 to 5:15 p. m. 

CORVALLIS, OREGON; Oregon State Agricultural Col- 
lege; 560 kc., 1000 watts. Friday, 7:30 to 7:45 p. m. 
FAYETTEVILLE, ARKANSAS; Roy E. Burton; 1390 
kc., 1000 watts. Monday, 8:30 to 8:45 p. m. 

CANTON, N. Y.; St. Lawrence University; 1220 kc., 500 
watts. Tuesday, 12:30 to 12:45 p. m. 

LINCOLN, NEBRASKA; Nebraska Wesleyan University; 
590 kc., 500 watts. Friday, 4:30 to 4:45 p. m. 

TAMPA, FLORIDA; Tampa Daily News; 620 kc., 1000 
watts. Irrregular times. 

COLUMBUS, OHIO; Ohio State University; 550 kc., 750 
watts. Friday, 12:50 to 1:05 p. m. 

BUFFALO, N. Y.;: W G R, Inc.; 550 kc., 1000 watts. 
Thursday, 6:15 to 6:30 p. m. 

LOUISVILLE, KENTUCKY; Courier-Journal and Louis- 
ville Times; 820 kc., 6,500 watts. Tuesday, 10:00 to 10:15 
a. m. 

TROY, N. Y.: Rensselaer Polytechnic Institute; 1300 kc., 
500 watts. Monday, between 9:00 and 11:00 p. m. 

WEST DE PERE, WISCONSIN; St. Norbert College; 
1200 kc., 100 watts. Friday, 7:30 to 7:45 p. m. 

DES MOINES, IOWA; Bankers Life Co.; 1000 kc., 5000 
watts. Tuesday, 11:45 a, m. to 12:00 m. 

WASHINGTON, D. C.; M. A. Leese Radio Co.; 630 kc., 
250 watts. Thursday, 7:15 to 7:30 p, m. 

CHICAGO, ILLINOIS; Chicago Daily News; 670 kc., 5000 
watts. Saturday noon or Thursday afternoon. 
NASHVILLE, TENNESSEE; National Life and Accident 
Insurance Co.; 650 kc., 5000 watts. Wednesday, 5:45 to 
6:00 p. m. 

WHEELING, WEST VIRGINIA; West Virginia Broad- 
casting Corp.; 1160 kc., 250 watts. Thursday, 6:00 to 6:15 
p.m. 


If none of these stations are within reach of your radio 
set, write to the Program Director of your favorite radio sta- 
tion, suggesting that he add Science Service’s radio talks on 


“Science News of the Week” to his schedule. 
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Eleven New Pneumonia Types 


Eleven types of pneumonia not 
hitherto recognized as due to distinct 
forms of pneumococci, the pneumonia 
germ, have been discovered by Geor- 
gia Cooper, bacteriologist in the re- 
search laboratories of the New York 
City Department of Health, Dr. Wil- 


liam H. Park, Director of Labora- 
tories, has anounced. 

Dr. Park also said that specific 
antibacterial serums have been de- 


veloped for the most usual five of 
these new types, although sufficient 
experience with them has not yet 
been obtained to affirm positively the 
apparently good results from their 
use in a limited number of cases. 

The remaining six types, he said, 
constitute about three per cent. of all 
cases studied. Thus type III is the 
only important form of the disease 
which remains apparently resistant 
to antipneumococcic serum. 

“Serums which greatly improve 
the chances of a patient, especially 
when given early in cases in which 
the blood stream is becoming in- 
fected with penumococci, have been 
developed for type I and type II,” 
explained Dr. Park. 


Bacteriology 


“While we are working contin- 
uously to find a serum that will be 
effective in type III cases, we have 
not yet succeeded. In past we 
have classed cases which did not fall 
into type I, Il or III in a miscel- 
laneous group known as group IV. 
We have known for some time that 
this group contained other distinct 
types which had not been classified, 
but it remained for Miss Cooper to 
classify eleven of the most important 


the 


of this miscellaneous group. Those 
which we cannot classify are now 
known as group XV. 

“Dr. Antoinette Raia, who has 


conducted research in connection with 
children at Bellevue Hospital, has 
made preliminary reports which in 
dicate the value of serum in types IV, 
V. VI, VII, and VIII. Her work also 
indicates that these types are more 
usual with children than adults.” 
Polyvalent serum, or serum effec- 
tive in both type I and II, has been 
prepared for the New York City 
Health Department for distribution 
for some time, but the attempt 1s 
now being made to prepare serum 
which will be effective as well for 


types IV, V, VI, VII and VIII. Dr. 


Goldfish Fed on Alcohol 


Physiology 


Oh, for the life of a goldfish in 
a scientist’s laboratory! No grape 
juice for him when he is feeling low. 
Alcohol and sugar is the enviable diet 
fed for thirty hours to goldfish in the 
laboratory of some University of Illi- 
nois scientists. 

And the scientists proved by ac- 
tual measurements that the gold fish 


lived at a greater rate than their 
brothers who had sugar alone. At 


least, the process by which the gold- 
fish turned sugar into body energy 
and heat was on a speedier level, 
judging from the much greater 
amount of sugar they used in the 
thirty hour period, compared with 
their dry brothers who dieted on 
Sugar exclusively. 

The experiment proved that al- 
cohol can serve as food as well as 
quench a thirst, according to a re- 
port made to Science. It has been 
known for some time that alcohol 
served one function of foods, that of 
benig oxidized in the body to give 
rise to heat and energy. The goldfish 
experiment, carried out by Prof. W. 
E. Burge, L. D. Seager and D. J. 


Verda of the department of physiology 


of the University of Illinois, proved 
that alcohol also can perform another 
function of foods, that of increasing 
or stimulating the body’s conversion 
of food into heat and energy. This 
process by which the body turns food 
into heat and energy is called met- 
abolism. In scientific terms, what the 
alcohol stimulate the sugar 
metabolism of the body. 

Fats and proteins are also capable 
of stimulating or increasing metabol- 
ism. Alcohol is almost as good as 
fat and protein, the goldfish experi- 
ment showed. 


dc eS is 
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Beaver Planting Successful 
Zoology 
The attempts recently made to 
stock 


the upper Mississippi River 
Wild Life and Fish Refuge with bea- 
ver colonies are beginning to show 
good results. Superintendent W. T. 
Cox in a recent report states that the 
beavers captured in northern Wis- 
consin last spring and liberated on 
the flats near Wabasha, Minnesota, 
are apparently doing well. 
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Park advises the administration of 
polyvalent serum at once when the 
clinical indicates pneu 
monia. 

When laboratory are 
evailable, the typed 
quickly and future administration of 
serum of the type indicated can be 
specific. Highly concentrated serum 
which produces only in rare instances 
the unfavorable effects of large doses 
of horse serum is now available. 


diagnosis 


facilities 


case can be 


While the development of anti 
pneumococci serum has not yet 
reached the stage where the results 


are so certain that there is any hope 
of virtually suppressing the disease, 
as has been done with smallpox, and 
as health authorities are now at 
tempting to do with diphtheria, it is 
well past the stage of being of doubt 
ful benefit, Dr. Park said. 

Many more cases of 
might now be saved, he declared, if 
facilities for preparing the serum 
were adequate for the fullest usage, 
and if the medical profession were 
fully informed of the progress which 
has been made in the past year or 
two. 


pneumonia 
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Antiseptic Milk 
Hygiene 

Scientists have known for 
time that babies fed on mother’s milk 
were protected in some mysterious 
fashion from various such 
as whooping cough, measles, diph- 
theria and the like. 

Now it appears that the mother’s 
milk actually has the power of kill- 
ing disease germs. Dr. Friedrich 
Schlaeppi, bacteriologist, has experi- 
mented with milk from nursing 
mothers and found that the milk has 
this bactericidal power to a very high 
degree. If the milk is kept at a 
mean temperature this power may be 


some 


diseases 


demonstrated for sixty hours or 
more. Such bacteria as get into it 
are at least very much retarded in 


their development if not actually 
killed. The milk is even able to 
destroy bacteria which do not nor- 
mally occur in it. Boiled milk has 
not this power. The boiling destroys 
the milk’s germicidal properties. 

Dr. Schlaeppi has succeeded in fil- 
tering milk, obtaining a clear green- 
ish liquid which contained albumin 
but no fat. The germs naturally con- 
tained in the milk stayed back with 
the fat, but the power to kill bac- 
teria remained in the clear filtrate. 
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How Spiders Hear 


Zoology \ 


rl. H. Savory, in The Biology of 
Spiders (Macmillan) : 

The problem ot the spider's ability 
to hear 1s more difhcult than that of 
any other sense, and, since it 1s con- 
nected with the sense of touch, may 
be considered here. 

Very experiments with spi- 
ders hanging in their webs seem to 
make m quite evident that they can 
hear, tor they respond to all sorts 
of sounds by shooting out their fore- 
legs as if reaching towards the origin 
ot the sound. it the first pair of 
legs are missing, the second pair are 
held out in the same way, and this 
response can be elicited by a whistle, 
a cry, a sounding tuning-fork, a cough 
or the bark of a dog. 

When we recall the many stories 
which have been told in illustration 
of the spider's apparent love of mu- 
sic; how they have emerged from 
their hiding-places at the notes of a 
violin; how they have come each night 
to sit upon a harmonium as often as 
it was played, and so on, there seems 
to be good enough reason for believ- 
ing in their power to hear. 

Che subject must, however, be con- 
sidered more fully, more experiment- 
ally. In the first place, the spider's 
reaction to sound is a very curious 
one, evoked in no other way and 
quite useless to the spider. If a 
spider, or any other animal, can hear 
in the same way as we can, it must 
be able to interpret the sensation re- 
ceived and to react in an appropriate 
way. This the spider does not do; 
its response is valueless. 

Moreover, the response is not con- 
stant, even within the limits of the 
same family. The common Epeira 
responds when adult in the way de- 
scribed above, but young individuals 
of the same species generally drop 
from their webs at the end of a 
thread. 

Spiders of the closely related genera 
Meta and Cyclosa, belonging to this 
same family, usually drop too in the 
same way, but Zila scrambles home 
to its retreat along the free radius, 
which characterises its web, as quickly 
as possible. 

When we extend our tests to 
spiders of other families we find con- 
tradictory results. All kinds of hunt- 
ing spiders are apparently deaf and 
cannot be made to respond either to 
tuning-forks or to singing grasshop- 
pers. A negative result of this kind 


simple 


can never be quite satisfactory, especial- 


ly when dealing with spiders, tor 
spiders show on occasions a stoical 
indifference to disturbances which do 
not interest or appeal to them. For 
example, sometimes a well-fed house- 
spider will not only pay no attention 
to a fly kicking about in the web, but 
will allow the fly to walk up to her, 
touch her, and even crawl over her 
without making any movement. The 
fact, then, that the spider “takes no 
notice’”’ is not a definite proof that it 
does not hear, and we must fall back 
on other tests. 

Where, for instance, are the spi- 
der’s ears? From what has been said 
above, it will be obvious that the setae 
will be first suggested, and in 1883 
Dr. F. Dahl found that some of them 
could be made to vibrate in response 
to the notes of a violin. These setae 
gained the name of Horhaare from 
that date, and the fact that they are 
sometimes arranged in a graded series 
made it at least possible that setae of 
different lengths respond to notes of 
differet pitch. But even so the audi- 
tory capabilities of these setae is no: 
proved, and Wagner, in 1888, failing 
to verify Dahl’s results, took exactly 
the reverse view and insisted that the 
auditory hairs were only able to per- 
ceive sensations of touch. McCook’s 
view, too, was that the sense of hear- 
ing is very rudimentary and not really 
distinguishable from that of touch. 

We are thus led to consider the 
hypothesis that the delicacy of the 
spider’s tactile sense enables it to feel 
the vibrations of the air which con- 
stitute sounds, in somewhat the same 
way as a deaf person can “hear” the 
Bourdon stop of an organ. It is pos- 
sible that its response is a mechanical 
effect—exactly, in fact, what is im- 
plied by the term Barrows suggested 
in 1915—a positive vibrotaxis. 
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A Wonderful Bird 


Ornithology 


E. G. BouLeNGeR, in Animal Mys- 
teries (Macaulay) : 

In the pelican we have a wonderful 
example of the manner Nature can 
combine not only the harpoon and 
rope, but also the landing net, up to 
40 pounds of fish being occasionally 
held in the bird’s enormous membra- 
nous throat-pouch before being trans- 
ferred to its interior. 


Ornithology 
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There is an ever increasing num- 
ber of human beings who do not de- 
velop an appetite, even when under- 
nourished, a well-known physiologist 
declares. 
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Any American Book re- 
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SCIENCE SERVICE, Book Dept., 
21st and B Sts., N. W.., 
Washington, D. C. 
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Tue BiocHEMISTRY OF THE AMINO 
Acws—H. H. Mitchell and T. S. 
Hamilton—The Chemical Catalog Co. 
($9.50). The monographs of the 
American Chemical Society are in- 
valuable in summing up all recent 
researches in a given field and pre- 
senting a view of the present status 
of the subject, a service that is con- 
tinually becoming more essential as 
chemical literature becomes more vol- 
umimous and unwieldy. The amino 
acids is a particularly difficult subject 
to master and yet particularly import- 
ant because of its practical bearing 
an medicine, on dietetics and on plant 
and animal physiology. The authors 
handle their mass of material with 
competency and discuss the hotly con- 
tended questions with fairness and 


firmness. 
Chemistry 
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EXPLORATIONS AND Fretp Work 
OF THE SMITHSONIAN INSTITUTION 
IN 1928—Smithsonian Inst. A report 
compiled from the notes of various 
members of the Institution © staff. 
There is much of the romantic, as 
well as much of the laborious, record- 
ed in volumes such as this. 

General Science 
Science News-Letter, April 13, 1929 

Tue Witcuery or Wasps—E. G. 
Reinhard—Century ($2.50). Our in- 
terest in the ways of wasps seems to 
be without end; any number of books 
on the subject can find a market. This 
one is a very good one indeed: inter- 
estingly written in an easy, colloquial 
style and well illustrated. 

Entomology 
Science News-Letter, April 13, 1929 

PRINCIPLES OF Forest ENTOMOL- 
ocy —S. A. Graham — McGraw-Hill 
($3.50). Trees are being taken more 
and more seriously as a crop, conse- 
quently their insect enemies must be 
taken more and more seriously. There 
are endless text and reference books 
on agricultural entomology but the 
forester has not yet been at all ade- 
quately supplied. The present com- 
pact volume goes far toward remedy- 
ing this defect. 


Entomology 
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Bive Bioop 1n AnrmaLts—H. M. 
Fox—Brentano’s ($2.50). A series of 
interestingly written, occasionlly dis- 
cursive essays in biology by a well- 
known English zoologist. 

Biology 
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Farm Retier—Edited by Clyde L. 
King—The Annals of the Am. Acad, 
Pol. and Soc. Sci. ($2 pa., $2.50 cl a 
With Congress in session for the 
pledged and avowed purpose of con 
sidering the agrarian problem the up 
roar over farm relief, loud enough 
hitherto, is bound to become deafen- 
ing. For those who want something 
besides shouts to go on, this volume 
of The Annals will serve as a con 
venient and authoritative source-book 
It consists of a collection of essays 
on various phases of present-day 
rural economics, each by a leader in 
his field Economics 
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THe FLIGHT OF THE SOUTHERN 
Cross—C. E. Kingsford-Smith and 
C. T. P. Ulm—McBride ($2.50). The 
first flight across the Pacific well de 
serves this account of its achievement 
Nearly as interesting and thrilling as 
the actual story of the flight, is the 
description of the financing and the 
preparation that preceded the under- 
taking. 

Aviation 
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INDUSTRIAL GEOGRAPHY — Ray 
Hughes Whitbeck—American Book 
Company ($1.72). Where the various 
groups of the human race obtain their 
food, clothing and other necessities 
and luxuries is the subject of this 
text book. Chart and map help the 
reader to discover “why” the various 
countries have developed economically 
and industrially as they have. 


Geography—Economics 
Science News-Letter, April 13, 1929 


Tue Rim or Mystery—John B. 
Burnham—G. P. Putnam's Sons 
($3.50). In search of a rare species 
of mountain sheep, the author of thi: 
epic of unknown Siberian Asia, ac 
companied by only one companion, 
traveled 2200 miles. The photo- 
graphs and text give a vivid picture 
of the unconquered land where the 
Soviet and the United States come 
into territorial contact. Across the 
Bering Strait, the author visualizes 
for the future a tunnel carying fast 
express trains into a new Siberia 
rich in herds and mining. 


Geography— Riology 
Science News-Letter, April 13, 1929 


A CONTRIBUTION TO THE ORNITH- 
OLOGY OF NORTHEASTERN BrazIiL- 
C. E. Hellmayr—Field Museum 
($2.50). Of interest to students of 
the taxonomy and distribution of 


birds. Ornithology 


Science News-Letter, April 13, 1929 


\ BC or Apbter’s Psycno.oey 
Phillipe Mariet—Greenburg ($1.50) 
\lfred Adler is one of the great lead 
ers in the revolution in modern psy 
chology which is called psycho-analy 
sis. His particular brand of new psy 
chology is called “individual psychol 
ogy” and has received an exposition 
in this volume 

Paychology 


Science Newa-Letter ipril 13, 1929 


Hows AND Wuys or Human Bi 
HAVIOR—G. A. Dorsey—Harper's 
($3.50). Why do we do so and so: 
Why do we get this way or that way 
What should we do to be thus and so? 
Such are the “eternal riddles of hu 
man behavior” listed by Dr. Dorsey in 
his preface, and whether they are an 
swered in the text the reader must 
guess. This book is an extension of 
Dr. Dorsey’s drive to make human 
beings think about themselves. 


Paychology 
Science News-Letter, April 13, 1929 


LEONARD AND SOULE EXPERIMENTS 
—Lydia W. Allison—Boston Society 
for Psychic Research ($4). Most scien- 
tists, accustomed to more material phe 
nomena, will not agree with the con- 
clusions from the researches reported 
in the book. And most of them will 
feel that even the observations may 
have benefited from wishful thinking. 

Paychology 
Science News-Letter, April 13, 1929 


NaturaL Conpuct—Edwin Bing- 
ham Copeland—Stanford University 
Press ($3.50). Practical ethics, the 
science of conduct, is here treated as 
an application of biological science 
The book was written in the hope that 
the readers would be led to lead hap 
pier and more satisfactory lives. 
Sociologu— Biology 
Science News-Letter, April 13, 1929 
PRINCIPLES OF SOCIOLOGY Ru- 
dolph M. Binder—Prentice-Hall ($5). 
A sociology that brings skillfully into 
line present knowledge of psychology, 
anthropology, eugenics and other al- 
lied sciences. The breadth and depth 
of Dr. Binder’s interests make for a 
book that is exceptionally comprehen 
sive. His thesis is that an individual 
has certain physical and psychic needs ; 
the general trend of these needs is 
toward making the most of the in- 
dividual’s capacities; and this he ac 
complishes through interaction with 
his social environment. 
Sociology 
Science Newa-Letter, April 13, 1929 
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Radio in the Schools 


J. J. Ticert, in Radio (American 
Academy of Political and Social Set 
ence, Philadelphia) : 

Virtually every college which has 


a broadcasting station considers its 
expenditure warranted. The budgets 
range from $25 to $12,000 a year. In 
the former case, however, the money 
from the college fund is supplemented 
by Chamber of Commerce donations. 
Usually the budgets appear pitifuils 
small. 

\ number of prominent universities 
and colleges have broadcast their pro 
grams borrowed commercial sta 
tions. however, has not always 
proved s itisfactory, because the com 
stations themselves are some- 
the Radio Com- 
necessary to dis 


overt 


| hi 
His, 


mercial 
times so limited by 
mission as to find i 
continue lending time. 

One handicap which the educational 
station must consider, and which does 
not admit of easy solution, is that of 
the davlight broadcast. As the result 
of the study of the programs ot 
twenty-seven leading broadcasting sta 
tions of the country Mr. George H. 
Zehmer, director of extension of the 
University of Virginia, announced be- 
fore the last meeting of the National 
University Extension Association: 

“It seems to be pretty generally 
conceded that the best radio hours for 
general educational programs are from 
around seven o'clock to nine or ten 
o'clock in the evening. <A study of 
the programs submitted indicates that 
in many instances the value of these 
hours tor purposes of education are 
largely disregarded in planning pro 
grams. The ‘hours assigned advertts- 
ing generally are the most desirable 
periods of the radio day. The edu- 
cational talks which were given in the 
evenings during the periods indicated 
were obviously sandwiched in betwecr: 
most of the programs which were de 
voted to advertising.” 

The experiment in radio instruction 
in the public Oakland, 
California, yields most interesting and 
information for the subject 


schools of 


valuable 
in hand. 

About ten of the Oakland schools 
had radio sets installed for the 
project, two of the schools having a 
complete system of radio connected 
with all of the rooms. 

The purpose, according to Mr. Vir- 
gil E. Dickson, director of the experi- 
ment, was 

“To see if we could develop actual 
classroom instruction in which pupils 


Radio Pe da goaou 


in widely distributed centers of the 


city would participate. ... To de- 
velop demonstration lessons for 
teachers to observe children in di- 


rected activities as nearly as possible 


parallel to regular classroom _ proce- 
dure. We wanted to know if any- 


thing approaching a common class- 
room lesson could be sent over the 
air to many classes at once.”’ 

As early as May, 1924, the com- 
mittee began planning the work. The 


subjects selected for the first series 
of eight demonstration lessons of 
twenty minutes each were English, 


counseling of classes going into high 
school, geography, literature, history, 
arithmetic, penmanship and _ physical 
training. 

\ member of the committee visited 
each schoolroom where students were 
participating in the lesson, to make 
observations. After each lesson, the 
committee compared notes and made 
efforts to improve the next unit of 
the experiment. 

The first trials were considered suc- 
cessful, and the work was continued 
in the fall, when a series of fifty-six 
lessons, covering vocational counsel- 
ing, how to read a book, drawing, 
penmanship, science, singing, thrift, 
composition, arithmetic and manual 
activities were broadcast, and careful 
tabulation made of results. Each les- 
son was adapted for a_ particular 
grade, ranging from the fifth to the 
tenth. 

It is perfectly possible to get re- 
ception so that a class of any reason- 
able size can hear every word and 
every direction of the instructor who 
is broadcasting, Mr. Dickson reports. 
It is also possible, he says, to plan a 
lesson that will interest, and keep 
active, any number of classes that 
have been. properly prepared for its 
reception. The experiment proved 
that certain lessons taught before the 
microphone produce class and indi- 
vidual results that cannot be distin- 
guished from those gained by the 
same instructor teaching in person be- 
fore the class. 

The replies to a recent questionnaire 
to educators in large school systems 
indicate that music appreciation and 
current events are popularly believed 
to be about the only subjects which 
are readily adapted to radio teaching. 
The Oakland experiment, however, 
shows, unexpectedly enough, that art 
and arithmetic are among the subjects 
which lend themselves most readily 


to successful treatment in radio les. 
These facts lead one irresistibly 
to the conclusions that radio instrue- 
tion has not even begun to develop, 
and that subjects will not be restricted 
to the narrow fields which have gen- 
erally been considered necessary. 

Here, then, is the answer to those 
who maintain that formal education 
in the grades cannot be had by radio. 
Experiments such as the foreyoing 
are bound to be supplemented in other 
parts of the country. The great diffi- 
culty to date has been that no one 
has given attention, first, to the sei- 
entific development of the lessons, and 
second, to the definite checking of re 
sults. It has been practically impos- 
sible to say whether formal education 
could be succeessful by radio, largely 
because most of the efforts at in 
struction have been purely informal, 
There seems to be no reason why 
radio instruction, too, should not be 
based on the “self-activity” necessary 
to the education of youth. 

Benton High School at St. Joseph, 
Missouri, is equipped with apparatus 
under direct control of the principal. 
The central set is in the office of the 
principal, with a _ fifteen-inch loud 
speaker connection in each room. A 
microphone permits him to make an- 
nouncements, and the teacher can 
reply by means of the loud speaker, 
which also acts as a_ microphone. 
There is a victrola attachment for 
playing records, which may be broad- 
cast to any room at will. 

The central set is tuned in at the 
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principal’s office, and at the proper 
moment, by the turn of a switch, all 
rooms are cut in on the program, with 


perfect reception for small groups, 
under teacher control, and with no 


loss of time. 

At present, most high schools are 
not equipped with receiving sets be- 
cause there is little material being 
broadcast during school hours which 
can be used to supplement the regu- 
lar curriculum. School men_ state 
that when the college and university 
stations supply work of use to them, 
they will install radio receiving sets. 
However, until schools install the re 
ceiving sets and make it possible, 
universities and colleges probably can- 
not afford to put on an elaborate ex- 
perimental educational program. The 
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public schools and universities must 

get together on a cooperative plan for 

satisfactory experimental work. 
Science News-Letter, April 13, 1929 
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